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1. 
The present invention relates to automatic 

telephone systems. Its object is an arrange 
ment of selectors that makes it possible to re 
duce the number of selection members neces 
sary for handling a given amount of traffic. 
There is a known means for increasing the 

traffic handling capacity of a certain number 
of members or lines when there are selectors 
available that have only a small number of Out 
lets at each level. Use is made for this purpose 
of members frequently called secondary line 
switches. 
Each group of selectors has access to a cer 

tain number n of secondary line switches, the 
number being determined by that of the out 
lets of the respective level of the selectors. The 
secondary line switches associated with one Sane 
group of selectors are distributed in their turn into “secondary' groups. Each "secondary' 
group has itself access top lines, so that the Se 
lectors, by means of certain arrangements, final 
ly have access to np different lines. The traf 
fic handling capacity of a group of np lines 
made up in this way is much greater than that 
of p independent groups of n lines each. 
One of the features of the present invention 

consists of a special arrangement of Selectors 
in two successive stages, the selectors of the 
first stage having access to a certain level, and 
over groups of n lines to the selectors of the 
second stage, these second selectors themselves 
having several levels and having access over 
these levels top lines. The selectors of the first 
stage receive the selective combination that has 
to permit the hunting of a line in a certain level 
of the second selectors, the effect of the Said 
combination being to permit the first selector to 
be steered only to a second selector that has idle 
lines in the group determined by the selective 
combination, the said selective combination or 
any other suitable one being then transmitted 
to the second selector for its steering. 

In this way, the said lines may be considered 
for calculation purposes as representing an al 
most perfect group of np lines, n being the nun 
ber of lines at each level of the first Selector, 
and p being the number of lines at each level of 
the second selector. 
Another feature of the present invention con 

sists in employing, in an arrangement of Se 
lectors as mentioned in the above feature, an 
electric state or testing characteristic of the Sec 
ond selector by the first selector that is modifi 
able depending on the partial or total occupa 
tion of the various groups of lines to which the 
second selector has access, and in Only permit 
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2 
ting the steering of the first selector to a second 
Selector Whose testing characteristic indicates 
that the Wanted group of lines is not complete ly occupied. 
Another feature of the invention, when the 

Second selector only has access to two groups of 
Outgoing lines, consists in marking the avail 
ability of one of these groups by a positive po 
tential (with respect to a reference 0), and that 
of the other by a negative potential (with re 
Spect to the same 0), and the availability of these 
two groups by an alternately positive and negas 
tive potential, and this at a frequency high 
enough for the action of the first selector's steers 
ing control devices to be sufficiently rapid to 
effect its steering in the desired time. " 
Another feature of the invention consists in 

providing as many simultaneous test circuits of 
the second selector by the first selector (e.g. by 
means of several wipers of a number equal to 
that of the groups of the second selector), only 
One of them being made effective in accordance 
With the selective combination received by the 
first selector, and each test circuit being placed 
at a different potential depending upon whether 
the group to which it belongs is completely oc 
cupied or not. ... 
Another feature of the invention consists in 

providing for the employment of a single test 
circuit and of different frequency currents, or 
of frequency combinations of a number equal 
to that of the groups of lines to which the sec 
Ond selector has access, each of the said currents 
being applied to the test circuit by the second 
Selector when the corresponding group is not 
completely occupied. The test circuit closes in 
the first selector across a filter that is adjusted 
So as to only permit passage of the frequency 
or the frequency combination that corresponds 
to the wanted group. 
Another feature of the invention consists in 

controlling the steering of the second selector 
(after its hunting by the first selector) by means 
of potentials or currents characteristic of the 
wanted group of lines, the same being applied 
by the first selector and in accordance with the 
selective combination it has received. - - - - 
Another feature of the invention, when there 

is a register in the originating office of the call, 
consists in controlling the steering of the second 
selector (after its hunting by the first selector) 
by means of a selective combination particular to 
this second selector that may either be different 
from or identical with the selective combination 
received by the first selector. 
The idea of the invention will be seen from 



the following description given as an example 
without limitation. 

Fig. 1 shows an arrangement of selectors ac 
cording to the invention. 

Selectors S, S' i?, Si2, S 2 of the first selec 
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tion stage are assumed to have four output levels. 
which each comprise four lines that give access 
to the selectors of the second stage. 
distributed in two multipling groups. 

Selectors S21, S21, S22 and S22 and four other 
switches, not shown, form the second stage. They 
are assumed to have four output levels, each com 
prising four outgoing lines, and they are distri 

They are 
O 

buted in four multipling groups (two not shown). 
It can be seen that each level of the first se 

lectors has access to four second selector groups 
comprising four lines at each level. Each in 
coming line of the first selectors accordingly has 
access to 16 outgoing lines of the second selectors. 
To each of the groups of outgoing lines of the 

second selectors there are associated marking de 
vices such as 0, 02,03, 64, which serve for mark 
ing a fictitious occupation of the Second selectors 
when all the lines of an outgoing group are OC 
cupied and when a first selector is hunting a line 
in the Said group. 

Fig. 2 is a schematic of an assembly of first 
and second Selectors. Only the members nec 
essary for understanding the invention are shown. 

'. It is assumed that the Second selectors COm 
prise four groups of outgoing lines. The avail 
ability of the first two groups is indicated by a 
negative or positive polarity on Wire t2 that is 
particular to each of them, or by an alternating 
polarity that is common to the two groups; the 
availability of the second two groups is indicated 
by a negative or positive polarity on wire t? that 
is particular to each of them, or by an alternating 
polarity that is common to the two groups. 
When at least one line is idle in the first group 

of outgoing lines and all the lines of the Second 
group are busy, relay f is energized and relay 
02 is in the resting position, and the negative 
polarity of battery B2 is applied to contact t2 of 
the bank associated with wiper T2 over: R02, 
TOff, resistance Ri and R86. 
When at least one line is idle in the Second 

group and all those of the first group are busy, 
relay 02 is excited and relay of is in the resting 
position. The positive polarity of battery B is 
applied to bank contact t2 over: TO22, Rolf, re 
sistance R, and R86. . 
When at least one line is idle in each of the 

first and the second groups, relays 0 and 02 are 
energized. The alternating polarity of generator 
Ge is applied to bank contact t2 over: T02, 
TO resistance R and R86. - 
In Similar manner, a negative, positive or al 

ternating polarity is applied to bank contact t 
depending upon whether only relay 03 is ener 
gized, only relay 04 is energized or both relays 
03 and 04 are energized. 
When selector S is Seized by a call, the various 

seizure operations take place by One of the known 
methods. . Relay pulls up and at T2 closes the 
circuit of impulse receiving relay 3. These in 
pulses effect in marker M the steering of se 
quence switch Swhich, in the illustrated example, 
may take up one of the positions 1 to 12. It is a S 
sumed that the first Selectors comprise three 
groups of outgoing lines, the steering being ef 
fected by the selective combinations 1 to 4 for the 
first group, the selective combinations 5 to 8 for 
the second group, and the Selective combinations 
9 to 12 for the third group. 
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4. 
It is assumed that sequence switch S has been 

Steered to the first position and that there is at 
least one idle line in the first group of outgoing 
lines of the second selectors. A negative or al 
ternating polarity is applied to t2. 
The circuit of electromagnet R and of the 

wipers of selector S having been completed at 
T, these wipers will advance until the moment 
when wiper T2 reaches contact t2. The circuit 
of stop relay 4 is completed over: ground, T3, 
Wiper C, and one of the bank contacts that cor 
respond to the first group of outgoing lines of 
the first selector, bank contact and wiper Sd of S, 
windings of relay 4 in series, rectifier Rd1, back 
contact and wiper Sc of S, T6, wiper T2 and neg 
ative polarity on t2. 
At R4, relay 4 opens the circuit of electro 

magnet R, thus causing S to stop. 
At T4, it completes the circuit of relay 5 

which closes at T52 the circuit of relay 6 to the 
top Wire A. At T43, relay is applies a ground 
acroSS Wiper St to testing wire T, which is not 
used for the Steering in the case in question, in 
order to mark the said testing wire busy and to 
prevent the Stoppage of a second selector that 
would proceed to hunt in either the third or 
fourth group of lines. . 

Relay of S2 becomes energized in series with 
relay 6 of S. This latter does not become en 
ergized, owing to the high resistance of relay 7. 

Selector S2 has now to be steered to an idle 
line in the group of lines that corresponds to the 
position of Sequence switch S of marker M. 

For this purpose, arrangements are provided 
in association with the bank of wiper Sa of S, 
and depending on the orientation of S, for apply. 
ing to the bottom wire B, when T53 is closed, 
either no ground, or a ground across a high value 
resistance R3--R4, or a ground across low value 
resistance Ré, or a general ground, these various 
electric States characterizing the group of out 
going lines of the S2 selectors. 
In the marker M2 of selector S2 there are pro 

vided three relays 9, 10 and , which are 
mounted in series and which have such char 
acteristics that, according to the electric state 
of Wiret, either none of them is energized, or 
only relay 9, or relays 9 and 0, or relays 9, 0 
and fl. 
In the case under consideration, when S of M 

Stops at position 1, no ground is applied by Sa to 
the botton wire B. The three relays 9, G and 
of M2 will accordingly remain in the resting posi 
tion, and stop relay 2 will remain connected to 
the pilot Wire of the first group of outgoing lines. 
When the circuit of rotating electromagnet R.' 

of S2 is completed at Tilt, the wipers of S2 ad 
vance step by step. When they reach the bank 
contacts of an idle line, the following circuit is 
completed: battery, resistance R5, bank contact 
and wiper T, T13, wiper C, pilot wire, R9, Roi, 
Rif, series windings of relay 2, ground. Re 
lay 2 becomes energized and at Ri 2 it opens 
the circuit of R". Selector S2 stops at the re 
Spective position. At T.2?, relay 2 completes 
through T4 the circuit of relay 8 which becomes 
energized, and at T22 it short-circuits its left 
hand Winding to mark the occupation. 
When Wiper A of S2 reaches an idle line, the 

circuit of relay 6 of Sf is completed over relay 3 
of the next S2 selector. This relay 6 becomes 
energized and at T6 it completes T4 the circuit 
of relay 2, which becomes energized and closes 
at T22 its holding circuit on the testing wire over 

  



5 
relay 2 opens the circuit of relay which falls 
back and this releases marker Mf; at T24 and 
T26 it applies a ground to test wires T aid T2 
in order to maintain the occupation and coin 
plete the holding circuit of relay 8 of S2; and at 
T2 and T23 it connects the talking circuit to 
Selector S2. 
Relay 8, which has become energized as men 

tioned above, completes at T82 and T86 its hold 
ing circuit; at R87, it opens the circuit of relay 7 
which falls back and releases marker M2; at 
T8 and T83 it connects the talking circuit to the 
next Selector. 
The talking circuit is completed ovei selectors 

Si and S2. 
Upon termination of the call, the circuit of re 

lay 2 is opened, and this effects the rele 
selector Si and the opening of the ci 
relay 8 which falls back and releases selector S2. 
The steering of selectors SA and S2 for the 

various positions of S is done in the already de 
scribed manner either over testing Wire I or 
testing Wire T2. 

Fig. 3 Shows a variant of the embodiment of 
Fig. 2 in which there is provided a frequency that 
is characteristic of each of the groups of lines 
outgoing from S2, this frequency being super 
posed on the availability potential of selector S2. 

It is assumed that a frequency f is applied to 
wire 60 when at least one idle line is available 
in the first group, and frequencies f2 for the sec 
ond group, f3 for the third and f4 for the fourth. 
These various frequencies may be applied simul 
taneously. M ' - no 

In marker M? of St., band-pass filters F, F2, 
F3, F.6 are disposed on the contact banks of 
wiper Sa, and these filters permit passage of the 
respective frequency currents f, f2, f3 and f4. 
When sequence switch S is steered to the com 

bination that corresponds to the Wanted group, 
stop relay, 4 is connected in series with the 
band-pass filter tuned to the frequency that 
characterizes the Said group. 
When the wipers of S reach an idle line, the 

circuit of relay 4 is completed: ground, Wiriding 
of 4, one of the filters F to F4, condensei C, 
segment Sb and pilot wire, wiper C, T3, Wiper 
T, R82, condenser C2 and one of the generators 
f to fl. 
Relay 4 becomes energized and at T42 closes 

the circuit of relay 6 and of the right-hand Wind 
ing of relay 5 which was already energized over 
T5 in its left-hand Winding; and at R4 it opens 
the circuit of advancing electromagnet R, thus, 
effecting the stoppage of Sf at the respective po 
Sition. 
At RS, relay 6 makes a second break in the 

circuit of R; at T62 it closes its holding circuit; 
and at T6 it prepares the circuit of relay 2, 
which is completed when relay 5 falls back, as 
its two windings are in Opposition. 

Relay 2 becomes energized; at T22 it closes its 
holding circuit over the preceding selector; at 
T2 and T25 it closes the talking circuit to Se 
lector S2; at T23 it applies a general ground to 
wiper T to mark the occupation; and at R26 it 
opens the circuit of relay which falls back, re 
leasing marker M. 

Selector S2 operates from then on as a selector 
of an already known type and it receives the 
selective combination on relay directly from 
the register that controls the forwarding of the 
call. 

It is to be noted that when the Wipers of Sl 
pass over a busy line, stop relay 4 is short-cir 

aw, 

6 
cuited by the ground applied to the bank cons' 
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tacts of the said line, e. g. by contact T23. 
I claim: . . 
1. In an automatic telephone system in which 

a plurality of first and second selectors and out 
going trinks are provided and the access to said 
outgoing trunks is increased by distributing the 
trunks from a given level of the first selectors 
over groups of second selectors, each of which 
has access to different outgoing trunks at a given 
level, and in which means is provided for seizing 
one of said first selectors, the combination com 
prising a first marker adapted to be set in re 
sponse to incoming pulses received by a seized 
first selector to register a called number, sources 
of signals, means controlled by the idle or busy 
condition of the outgoing trunks for applying 
signals: from said sources to test terminals of 
said seized first selector, said signals indicating. 
which groups of said outgoing trunks, available 
to said first selector through second selectors, 
have at least one idle outgoing trunk, means for 
starting a hunting operation of said first selector 
in response to the seizure thereof, means in 
said first marker responsive to said signals for 
causing said first selector to stop when the 
wipers thereof rest on terminals having access 
through a second selector to a desired group of 
outgoing trunks containing an idle outgoing 
trunk and thus to seize a second selector, a 
second marker connected to the thus selected 
terminals of said seized first selector, and means 
in said first marker and controlled by the setting 
thereof for causing said second marker to mark 
the desired group of trunks in the terminals 
of said seized second selector. 

2. In an automatic telephone system, the com 
bination according to claim 1, in which the 
trunks leading from first selectors have test ter 
minals in the first selectors, and in which the 
means for applying to the terminals of the first 
selectors comprises a plurality of chain relays, 
one for each group of outgoing trunks from the 
second selectors, means for holding each of Said 
relays operated until all the outgoing trunks of 
the corresponding group are busy, sources of 
signals, and means under control of said relays 
for connecting signals from said sources to the 
test terminals of the first selectors to indicate 
the condition of the second selectors. 

3. In an automatic telephone system, the com 
bination, according to claim 2, in which the 
means under control of the chain relays con 
nect the signals to the test terminals of first 
selectors leading to second selectors in which 
there are idle outgoing trunks in a group and 
disconnect the signals from test terminals of first 
selectors leading to second selectors When the 
outgoing trunks of a group are completely oc 
Cupied. 

4. In an automatic telephone system, the com 
bination according to claim 1, in which the first 
selectors have test wipers arranged to contact the 
test terminals of the trunks and each test Wiper 
of the first selector is arranged to test two groups 
of second selectors, and in which the means 
for applying signals to the test terminals of 
the first selectors leading to one group of sec 
ond selectors having an available idle trunk in 
clude means to apply a positive potential to said 
terminals, to apply a negative potential to the 
test leads of the other group of selectors having 
an available idle trunk, and to apply an alternat 
ing potential to the test leads of both groups of 

  



second selectors when they. simultaneously have 
idle trunks. : 

5. In an automatic telephone system, the CO 
bination, according to claim 1, in which the 
means for causing the second marker to mark 
the desired group of trunks comprises a plurality 
of relays in said second marker connected in 
series and to said first marker through said 
first selector and having different marginal op 
erating voltage values whereby they are ar 
ranged for selective operation by said first marker 
dependent on the voltage applied therefrom, and 
a control relay in said second marker for con 
trolling the second selector in selecting the 
marked group. - .. 

6. In an automatic telephone system, the com 
bination, according to claim 1, in which the first 
selectors have wipers and the first marker in 
cludes a relay and two rectifiers, the rectifiers 
being connected in parallel and in series with 
the winding of said relay, the operating circuit 
of said relay being connected to a wiper of each 
of said first selectors, whereby a marking po 
tential applied to a terminal Of One of Said first 
Selectors will operate said relay, and means for 
stopping said selector When said relay Operates. 

7. In an automatic telephone system, the com 
bination, according to claim 1, in which is fur 
ther provided a plurality of sources of alternat 
ing potentials of different frequencies, and in 
which the means for applying signals indicat 
ing the groups containing idle trunks comprises 
a plurality of chain relays, means for causing 
said relays to mark the terminals of the idle 
second selectors having access to trunk groups 
having at least one idle trunk by connecting 
thereto an alternating potential of a given fre 
quency from one of said sources, there being a 
given frequency, or combination of frequencies 
for each group of trunks to which the second 
selector has access. - : . 

8. In an automatic telephone system, the com 
bination, according to claim 7, in which test 
wipers are provided for said first selectors and 
the first marker is provided with a test relay, 
a sequence switch connected in the circuit there 
of, and a plurality of filter networks connected 
to terminals of Said sequence switch, said filter 
networks being selective of the frequencies pe 
culiar to the different groups of trunks, the other 
end of said networks being connected to a test 
wiper of the first selector, whereby said test relay. 
is operated when said sequence switch connects 
said relay to a filter network which permits the 
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8. 
passage of the particular frequency from the 
terminal of said selector with which said wiper 
is then in contact. 

9. A two-stage selector comprising a first stage 
SWitch, a plurality. of second stage switches avail 
able to said first stage switch and having out 
lets in a number of directions, means connected 
to the outlets of the switches of the second 
stage to feed back to said first stage switch 
electrical test characteristics indicative of the 
idle or busy condition of each of the various 
groups of outlets therefrom, means connected 
to said first stage switch and responsive to a 
Selective signal or signal combination for de 
termining from said fed back electrical test char 
acteristics the busy or idle condition of the par 
ticular group of outlets from the second stage 
corresponding to said selective signal or signal 
combination, and means controlled by said last 
mentioned means for causing said first stage 
Switch to select an idle second stage switch hav 
ing an idle outlet in said particular group of 
outlets. 

10. A two-stage selector, as claimed in claim 9, 
in which the means responsive to a selective 
Signal or signal combination comprises a marker 
device adapted to be set in-response to a selec 
tive signal or signal combination and to mark 
a wanted group of outlets from the first stage 
and to control the selection of a second stage 
Switch having an idle outlet in a desired one 
Of a number of directions. 

11. In an automatic telephone system, the 
combination, according to claim 1, further coin 
prising means for causing, the second selector 
to start hunting for the marked group of trunks 
upon the seizure of said second selector, and 
means for stopping said second selector when 
an idle trunk in the marked group is reached. 

- FERNAND P. GOHOREL. 
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